Introduction

54
It is well known that carnosine is a potent and safe antioxidant [1] . Recent animal models and humans 55 (with type 2 diabetes) studies has been shown that carnosine supplementation can restore glutathione peroxidase 56 (GPx) to normal levels, increase total antioxidant capacity (TAC), catalase (CAT), superoxide dismutase (SOD) 57 activity and reduce lipid peroxidation (LP) [1] [2] [3] [4] . All of these changes (in CAT, GPx and SOD) are important 58 for improvement of antioxidant system and simultaneous reduction of oxidative stress (OS) [5] . Antioxidant 59 supplementation is commonly prescribed in disease that presents elevated ROS and RNS (reactive oxygen and 60 nitrogen species, respectively) production, with the intention to improve the antioxidant system and decrease 61 the OS. However, both ROS and RNS are necessary to cellular function, although its high production is 62 detrimental, at the same time their low production is also detrimental to cellular function [6] . Therefore, the 63 prescription of antioxidants cannot be indiscriminate.
64
Acute physical exercise (PE) is known to induce high ROS/RNS production and consequently to promote 65 an acute OS milieu [7, 8] . Recent evidence has suggested that the acute increase in ROS/RNS production during 66 PE is necessary to promote adaptations (e.g., improve athletic performance and VO 2 max) and the improvement 67 in the antioxidant system itself [9, 10] . It is also suggested that the use of exogenous antioxidants may be 
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The inclusion criteria for the articles were (1) 
Statistical Analyses Results
140
Cconditions description (pre-vs. post-treatment change) are presented as mean ES followed by 95% 141 confidence interval (CI).
of 21
Between conditions comparisons were performed using a random effects method. 
159
The search of PubMed, SPORTDiscus and CAPES periodic provided a total of 128 citations (titles and 160 abstracts were accessed). 116 articles were removed (both duplicates and articles that met the exclusion criteria).
161
We examined the full text of the remaining 12 articles and only four articles [12-14, 18] were included in the 162 review (Fig 1) .
163
Seven out of eight studies excluded did not meet the criteria of human subjects (animal models were rats 164 and mice). One study involved chronic training [4] or evaluated acute injected BA [28] . 44 healthy sedentary males (age 21.7 ± 1.9 y, height 175.9 ± 5.9 cm, and body weight 70.9 ± 7.9 kg) randomly assigned to one of 4 groups: PL, BA (1, 25 heathy recreationally active males (age, 21.9 ± 3.4 y; height, 177.6 ± 5.4 cm; weight, 78.8 ± 9.7 kg) randomly assigned to 28 days of PL or BA (1,6g 3x day, sustained release) supplementation. Blood plasma OS and AO markers were analyzed immediately after, and at 2 and 4 hours after exercise.
40 min on a treadmill at a velocity corresponding to 70%-75% of their measured peak velocity before and after the period of supplementation.
8-ISSO (ELISA)*; SOD, TAC, and GSH (colorimetric assay)* SmithRyan et al.
[12]
26 heathy recreationally active women (age, 21.7 ± 1.9 y; height, 165.0 ± 5.7 cm; weight, 61.9 ± 6.7 kg) randomly assigned to 28 days of PL or BA (1,6g 3x day, sustained release) supplementation. Blood plasma OS and AO markers were analyzed immediately after, and at 2 and 4 hours after exercise.
40 min on a treadmill at a velocity corresponding to 70%-75% of their measured peak velocity before and after the period of supplementation 
222
Due to insufficient data, PC and MDA independent analysis was not performed.
223
Only the study by Slowinska-Lisowska et al.
[18] performed direct OS markers assessment immediately 224 after plasma collection. Data reanalysis of this study (Fig 3) 
297
The four studies present less than three reported high or unclear risk domains (Appendix 2 
